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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )□ Responsive to communication(s) filed on . 

2a)D This action is FINAL. 2b)E<] This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 11, 453 O.G. 213. 
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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in 
the United States. 

2. Claims 1-7, 9-10, 12-18, and 21-23 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Temple (US 4,941,026). 

With reference to Fig. 4 taken in conjunction with Fig. 2A for the purpose of 
better understanding the rejection, Temple teaches a trenched Schottky diode 
device comprising: 

a semiconductive substrate 12a of a first conductivity type and a first 

concentration (N+) of dopants (Fig. 2A); 

a semiconductive layer 12 of said first conductivity type and a second 
concentration (N) of dopants, said first concentration of dopants being higher 
than said second concentration of dopants (Fig. 4); 

a plurality of trenches 24 extending to a depth inside said semiconductive 
layer, each of said trenches including opposing sidewalls and a bottom, and 
each being adjacent at least one mesa (Fig. 4 and col. 11, lines 58-63); 
a first insulation layer 36 of a first thickness on each sidewall of each of said 
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trenches (Fig. 2A); 

a second insulation layer 38 of a second thickness on said bottom of each of 
said trenches, said second thickness being greater than said first thickness 
(Fig. 2A and col 13, lines 35-47); 

a schottky barrier in schottky contact with said mesas (col. 21, lines 48-52); 
a first electrical contact 23 (Fig. 4) in contact with said schottky barrier; and 
a second electrical contact 1 1 (Fig. 2A) in electrical contact with said 
semiconductive substrate. 

Note that the schottky barrier is a depletion region created at the interface of 
the metal 23 and the semiconductor substrate, and metal 23 is in contact with the 
depletion layer or the schottky barrier. 

For claims 3 and 4, Fig. 4 shows conductive polysilicon electrodes 40 disposed 
in each trench. For the limitation regarding the first contact being electrically 
connected to the polysilicon electrodes, see col. 18, lines 21-24 for the teaching that 
metallization layer is formed to interconnect the regions of a plurality of device 
cells. Note that the metallization layer connects the first contact with the 
polysilicon electrode in a trenched Schottky diode device. 

For claims 5-6, see col. 8, lines 14-24 and col. 17, line 34. 

For claims 9-10, see the table in col. 14. 
For claim 12, it is noted that the method of which the first or the second oxide 
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layer is formed carries no patentable weight in a device claim since it is well settle 
that the patentability of a product does not depend on its method of production. 
In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985), 

For the method claims, Temple teaches a method for manufacturing a 
trenched schottky diode comprising: 

providing a semiconductive body 12 (Fig. 4); 

forming a plurality of trenches 24 in said semiconductive body, each trench 
having opposing sidewalls, and a bottom, and each being adjacent a mesa; 
covering said sidewalls of said trenches with an oxidation preventing 
layer of silicon nitride; 

forming an oxide layer at the bottom of each of said trenches (col. 12, lines 46- 
64); and 

forming a schottky barrier layer in schottky contact with each of said 
mesas (col. 21, lines 48-52). 

For claims 14 and 18, see col. 12, lines 41-45 for the teaching of forming an 
oxide layer (oxide layer 36 in Fig. 2A) prior to forming the silicon nitride oxidation 
preventing layer. 

For claims 16 and 17, see col. 17, lines 37-64 for the teaching of etching the 
trench using a trench mask comprises a silicon nitride layer. 
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3. Claims 1-8 and 11-12 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Hijzen et al. (US 6,441,454). 

With reference to Fig. 3, Hijzen teaches a trenched Schottky diode device 
comprising: 

a semiconductive substrate 60 of a first conductivity type and a first 
concentration (N+) of dopants; 

a semiconductive layer 4a of said first conductivity type and a second 
concentration (N or N-) of dopants, said first concentration of dopants being 
higher than said second concentration of dopants; 
a plurality of trenches extending to a depth inside said semiconductive 
layer, each of said trenches including opposing sidewalls and a bottom, and 
each being adjacent at least one mesa; 

a first insulation layer 21x of a first thickness on each sidewall of each of said 
trenches; 

a second insulation layer 21y of a second thickness on said bottom of each of 

said trenches, said second thickness being greater than said first thickness; 

a schottky barrier 43 in schottky contact with said mesas; 

a first electrical contact 3 in contact with said schottky barrier; and 

a second electrical contact 34 in electrical contact with said semiconductive 

substrate. 
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For claims 2 and 12, it is it is noted that the method of which the first or the 
second oxide layer is formed carries no patentable weight in a device claim since it 
is well settle that the patentability of a product does not depend on its method of 
production. In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 

For claims 3 and 4, see conductive polysilicon 31 disposed in each trench and 
electrically connected to the first electrical contact 3. 

For the limitations of claims 5, 6, and 11, see col. 4, lines 6-28. 

For claims 7 and 8, although the perimeter trench 18 (corresponding to the 
claimed termination trench) of the embodiment depicted Fig. 3 does not have an 
outer sidewall, Hijzen discloses that alternatives features shown in one embodiment 
may be adopted in another embodiment (col. 5, lines 18-23). Thus, the embodiment 
of Fig. 1 having the perimeter trench 18 bounded by inner and outer sidewalls 
includes the feature regarding thin oxide layer 21x and thick oxide layer 21y of the 
Fig. 3 embodiment. 

Claim Rejections - 35 USC § 103 
4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 
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. 5. Claims 9-10 and 13-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hijzen et al. in view of Temple, both cited above. 

With reference to Fig. 3, Hijzen teaches a trenched Schottky diode device 
comprising: 

providing semiconductive substrate 60 of a first conductivity type and a first 
concentration (N+) of dopants; 

forming an epitaxial semiconductive layer 4a of said first conductivity type 
and a second concentration (N or N-) of dopants, said first concentration of 
dopants being higher than said second concentration of dopants; 
forming a plurality of trenches extending to a depth inside said 
semiconductive layer, each of said trenches including opposing sidewalls and 
a bottom, and each being adjacent at least one mesa; 

forming a first insulation layer 21x of a first thickness on each sidewall of 
each of said trenches; 

forming a second insulation layer 21y of a second thickness on said bottom of 
each of said trenches, said second thickness being greater than said first 
thickness; 

forming a schottky barrier 43 in schottky contact with said mesas; 
forming a first electrical contact 3 in contact with said schottky barrier; and 
forming a second electrical contact 34 in electrical contact with said 
semiconductive substrate. 
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Hijzen differs from the claims in the step of forming an oxidation preventing 
layer covering sidewalls of the trenches. Temple teaches a method for forming a 
trenched Schottky diode in which a gate oxide layer, which is thin at the sidewalls 
and thick at the bottom of the trench, is formed by covering the sidewalls of the 
trench with a nitride layer (corresponding to the claimed oxidation preventing 
layer) while exposing the bottom of the trench and then forming the thick oxide 
layer at said bottom (col. 12, lines 46-64). It would have been obvious to one of 
ordinary skill in the art to modify Hijzen' s teaching by forming the thin oxide layer 
21x and the thick oxide layer 2 ly utilizing the Temple's technique as described 
above because such method of forming gate oxide with varying thickness is known 
in the art, and the employment of a known process to made the same would have 
been within the level of one skilled in the art. 

For claims 14 and 18, see col. 12, lines 41-45 in Temple for the teaching of 
forming an oxide layer (oxide layer 36 in Fig. 2A) prior to forming the silicon nitride 
oxidation preventing layer. 

For claims 16 and 17, see col. 17, lines 37-64 in Temple for the teaching of 
etching the trench using a trench mask comprises a silicon nitride layer. 

For claims 19 and 20, see Hijzen, Figs. 3 and 5, wherein trench mask 50 of 
silicon nitride, which is rendered obvious in light of Temple 's teaching as noted 
above, is used to etch both inner trench 11 and perimeter trench 18. 
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For device claims 9-10, Hijzen's device described above taken with Temple's 
teaching disclosed in the table in col. 14 would render the claims obvious because 
such numerical values associated with the thickness of oxide layer 21x and 21y are 
desirable to ensure high voltage breakdown of the device as taught by Temple (col. 
14, lines 27-31). 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 16-18 and 20 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 16 recites a limitation "an oxidation preventing layer" that is also 
recited in the base claim 13, which renders claim 16 and its dependent claims 
confusing. For example, each of claims 17, 18, and 20 makes reference to the 
oxidation preventing layer, and one cannot tell whether the claims refer to the 
oxidation preventing layer of claim 13 or the oxidation preventing layer of claim 16. 
Clarification is required. 



8. 



Any inquiry concerning this communication or earlier communications from 
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the examiner should be directed to Trung Dang whose telephone number is 571- 
272-1857. The examiner can normally be reached on Mon-Friday 9:30am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Olik Chaudhuri can be reached on 571-272-1855. The fax 
phone number for the organization where this application or proceeding is assigned 
is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Trung Dang 
Primary Examiner 
Art Unit 2823 
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